(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP1 312 410 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

21.05.2003 Bulletin 2003/21 

(21) Application number: 01925890.4 

(22) Date of filing: 25.04.2001 



(51) lntCl7: B01J 2/00 

(86) International application nunnber: 
PCT/JP01/03553 

(87) International publication number: 

WO 01/083098 (08.11.2001 Gazette 2001/45) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
IWC NL PT SE TR 

(30) Priority: 01.05.2000 JP 2000132421 
26.01.2001 JP 2001017840 

(71) Applicant: Freund Industrial Co., Ltd. 
Tokyo 169-0075 (JP) 

(72) Inventors: 

• TAKEI, Narimichi c/o Freund Industrial Co., Ltd. 
Tokyo 169-0075 (JP) 

• ITOU, Takehiko c/o Freund Industrial Co., Ltd. 
Tokyo 169-0075 (JP) 



• WATANABE, Takashi 

c/o Freund industrial Co., Ltd. 
Tokyo 169-0075 (JP) 

• UNOSAWA, Kazuomi 

c/o Freund industrial Co., Ltd. 
Tokyo 169-0075 (JP) 

• OOISHI, HiroyukI c/o Freund Industrial Co.. Ltd. 
Tokyo 169-0075 (JP) 

(74) Representative: Hering, Hartmut, Dipl.-lng. 
PatentanwSlte 
Berendt, Leyh & Hering 
Innere Wiener Strasse 20 
81667 ii/lunchen (DE) 



(54) FLUIDIZED BED GRANULATION COATING 
COATING METHOD 



DEVICE AND FLUIDIZED BED GRANULATION 



< 

O 

CM 
CO 

CL 



(57) Under the granulating section (10a) for per- 
forming fluidized-bed granulation coating of powder 
grains, a drying section (20a) for drying powder grains 
granulated Is provided, A drying section (30a) for drying 
the powder grains that are not sufficiently dried Is pro- 
vided under the drying section (20a). A product dis- 
charging section (40a) for discharging a dried product 
is provided under the drying section (30a). A fluidized- 
bed fomiing-gas Is supplied downward to upward, and 
granulation and dryness are continuously performed by 
the fluidized-bed forming-gas, and the powder grains 
moved from the granulating section to the drying section 
located immediately thereunder are pneumatic classi- 
fied. 
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Description 

[0001] The present invention relates to a granulation 
coating technique for performing continuously a process 
such as granulation, coating, mixing, agitation, drying or 5 
the like of powder grains with the powder grains fluid- 
ized. 

[0002] A flu idized-bed device can perform granulation 
coating and drying of pharmaceuticals, food or the like 
within a single device and has an airtight structure, so io 
that it is a suitable device in view of GMP. Therefore, 
granulation substances obtained by using this have 
characteristics of comparatively porous and amorphous 
shapes and good solubility, and so are widely utilized. 
[0003] While there are many kinds of flu idized-bed de- 15 
vices (for example, "Granulation Handbook", edited by 
The Association of Powder Process industry and Engi- 
neering, Japan, published from Ohmsha, pp.283-348), 
the devices are roughly divided into a batch type and a 
continuous type (including a semi-continuous type and 20 
a continuous type) as methods of operation. 
[0004] Presently, in most cases of perfomriing granu- 
lation for pharmaceuticals or the like, the batch type of 
the device is utilized. This is because the batch type 
thereof is more suitable for obtaining uniform granula- 25 
tion substances in particle size, and is superior in view 
of GIVI P since satisfactory dry products can be obtained 
within the same device and no generaited particles need 
to be transferred to another drying device. 
[0005] In contrast thereto, in the continuous type as 3o 
illustrated, for example, in Fig. 7.56 of page 301 and Fig. 
7.57 of page 302 in the "Granulation Handbook", raw 
materials are continuously injected and granulation sub- 
stances classified by a principle of pneumatic classifi- 
cation or the like are continuously discharged. This does 55 
not need independent steps preceding and following a 
main step of raw materia! injection, preliminary mixing, 
heating, cooling, discharging or the like, and therefore 
the processing time thereof is shortened. Control and 
management of the step can be also facilitated since 40 
performing stationary operations becomes possible the- 
oretically. 

[0006] However, since particles of all stages of a gran- 
ulation process are included in a f luidized-bed obtained 
by using the continuous type thereof, the particles are 45 
classified by the pneumatic classification and are dis- 
charged and so there are such drawbacks that classifi- 
cation effect is difficult to expect entirely and a particle 
size distribution of products to be discharged becomes 
large, and that products to be dried completely are not so 
obtained since the granulation substances are dis- 
charged from a fluidlzlng chamber in which binder liq- 
uids are continuously sprayed, and the like. 
[0007] Suggestions have been made for improving 
these drawbacks. For example, the device disclosed in ss 
Japanese Patent Laid-open No. 62-282629 Is provided 
with a drying chamber adjacent to a granulation cham- 
ber, but the drying chamber has a drying effect and con- 



tributes to no improvement in a particle size distribution. 
Also, the devices described in Fig. 7.59 and Fig. 7.61 of 
page 303 of the "Granulation Handbook" are each pro- 
vided with a classifier to keep particle sizes unifomi. 
However, these devices are each suggested as a sys- 
tem and they themselves are not necessarily improved. 
Therefore, non-uniformity of particle sizes of the prod- 
ucts obtained by the continuous type remains fatefully 
without being improved. 

[0008] Also, since the batch type of the device inter- 
mittently performs injection and discharge, an operating 
property of the semi-continuous type has an Intermedi- 
ate property of those of the batch type and the continu- 
ous type and the semi-continuous type is a type more 
similar to either one regarding the relation between an 
injection and discharge amount and a process amount 
(a retention amount). Therefore, a merit and demerit of 
the semi-continuous type has an intemnedlate property 
of those of both types. 

[0009] To compensate for such a demerit of the con- 
tinuous type as described above, the device of a batch 
type Is used in granulation, coating and the like of phar- 
maceuticals. However, the device has a problem of scal- 
ing up the fluidlzed-bed device as the production thereof 
is scaled up, 

[0010] More particularly, upsizing the device causes 
extensions of the time required for a batch in compari- 
son to a small-sized device, so that the production ca- 
pacity per unit time does not become proportional to a 
charge amount but will be below the charge amount. 
This is because while the amount of charge increases 
In proportion to a device size to the third power, an 
amount of fluidizing gas for maintaining an optimal flu- 
idized condition Is proportional to the device size to the 
second power (cross section area) and a drying speed 
of contents is proportional to the amount of fluidizing gas 
and so the time required for the drying increases in pro- 
portion to the device size. 

[0011] In a large-sized device, a bulk density of the 
granulated particles becomes large and thereby the 
above-mentioned advantages of the fluidlzed-bed gran- 
ulation substances are reduced. It is thought that this is 
because the particles continuously repeat movements 
of dropping to a bottom portion thereof even during flu- 
Idization and thereby weight of the particles in being 
temporally deposited becomes larger than that of a 
small-sized device. 

[0012] Even from the viewpoint of operation, the larg- 
er the device becomes, the more difficult maintaining a 
good fluidizing condition becomes and faulty fluidizing 
conditions such as channeling, bubbling, slagging orthe 
like are likely to occur. 

[0013] As described above, since it is not favorable to 
upsize the fluidized-bed device to a more degree than 
a certain degree, small-sized devices with used experi- 
ence are arranged in parallel and the same granulating 
processes is performed by at least two of the small-sized 
devices. 
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[0014] However, in this metliod, it is likely that there 
will arise problems of no innprovement in a floor area for 
setting the devices and/or in production efficiency per 
worker as the production scale Is increased, and of be- 
ing unable to enjoy merits of mass production, and fur- 
ther of non-uniform quality of the granulation substanc- 
es owing to unevenness of respective operating condi- 
tions between the devices. This is because there is also 
the fact that, in the fluldized-beds, the number of oper- 
ating conditions is large in comparison with other gran- 
ulating methods and this method is more easily devel- 
oped than other methods owing to an Influence of the 
unevenness. 

[0015] Therefore, the present inventors have consid- 
ered that a continuous type device, which takes an ad- 
vantage of the merits of a batch type device and im- 
proves producing capability per floor area, must be de- 
■Aveloped. 

[0016] An object of the present Invention is to provide 
:a fluidized-bed granulation coating device such that the 
handling based on each of the steps constituting a flu- 
idized-bed granulation coating process is vertically con- 
stituted as a batch method and thereby each of the steps 
constituted as such a batch method is processed con- 
tinuously. 

[0017] An object of the present invention is to provide 
a fluidlzed-bed granulation coating method, such that 
the handling based on each of the steps constituting a 
fluidized-bed granulation coating process is continuous- 
ly done upward to downward. 
[001 8] A fluidlzed-bed granulation coating device ac- 
cording to the present invention is characterized by: a 
cylindrical main body provided with an exhaust port in 
an upper direction and a gas supply port in a lower di- 
rection, a cylinder direction thereof being divided into 
the upper and lower directions; a partition means parti- 
tioning a cylindrical interior of said main body into a plu- 
rality of sections in the upper and lower directions and 
passing a fluidized-bed forming-gas flowing from said 
gas supply port to said exhaust port; and a powder grain 
passing means in which powder grains fall by gravity to 
pass between the.sectlons in the upper to Jower direc- 
tion, wherein a spray nozzle Is provided in one section 
or more of said plurality of sections, and a product dis- 
charge means is provided in a lower section of said plu- 
rality of sections. 

[0019] For example, the device Is constituted such 
that said spray nozzle may be provided in the uppermost 
section and said product discharge means may be pro- 
vided In the lowermost section. Said powder grain pass- 
ing means may be formed, for example, in a powder 
grain passing port opened in said partition means. An 
opening/closing means may be provided, for example, 
in said powder grain passing port. In said one section 
or more of said plurality of sections, an auxiliary gas sup- 
ply port for supplying an auxiliary gas other than said 
fluidized-bed forming-gas into the one section or more 
may be provided, for example. 



[0020] Further, any one of the above-mentioned con- 
figurations is characterized in that a drying section is 
provided between the uppemnost section and the low- 
ermost section of the plurality of sections, and that said 

5 drying section comprises: a plurality of dry chambers 
provided with powder grain receiving ports and powder 
grain discharge ports, and passing the fluidized-bed 
forming-gas in the lower to upper direction; a drying 
chamber drive means for moving said powder grain re- 

10 ceiving ports of said plurality of drying chambers, in a 
side of said powder grain passing means provided In the 
partition means partitioning said drying chambers from 
the sections located immediately thereon, and for mov- 
ing said powder grain discharge ports of the plurality of 

15 drying chambers, in a side of said powder grain passing 
means provided in the partition means partitioning said 
drying chambers from the sections located Immediately 
thereunder; and a blowing chamber provided under said 
drying chambers and supplying said fluidlzed-bed form- 
20 ing-gas into said drying chambers in the lower to upper 
direction. 

[0021] Said plurality of drying chambers are charac- 
terized by being provided at radial positions relative to 
a rotating shaft rotated by said drying chamber drive 

25 means. The interior of said blowing chamber is charac- 
terized by being partitioned into a plurality of spaces, 
and fluidlzed-bed forming-gases having different flow 
rates are supplied into said respective spaces. The pow- 
der grain discharge ports of said drying chambers are 

so characterized by passing through the interior of said 
blowing chamber and communicating with said product 
discharging section through a powder grain passing 
path into which said fluidized-bed forming-gas is not 
supplied. 

35 [0022] A fluidized bed granulation coating method 

that is another present Inventipn is characterized by: 
partitioning upward to downward, into sections, a pow- 
der grain processing step of handling powder grains in 
a fluidized-bed state; pneumatic classifying, against a 

40 fluidized-bed fomilng-gas, the powder- grains having 
been handled In one immediately upper section of the 
sections adjacent to one another to move to one lower 
section thereof; and thereby performing granulation 
and/or coating and drying of said pdwder grains while 

^5 said powder grains pass upward to downward. 

[0023] Such fluidlzed-bed granulation coating method 
is characterized In that granulation and/or coating are 
performed in the uppermost section of the plurality of 
sections of said fluidized-bed granulation coating de- 

50 vice. The powder grains subjected to a granulating proc- 
ess and/or a coating process may be dried, for example, 
in one section or more other than said uppermost sec- 
tion. The coating may be performed, for example, in any 
one of the sections other than said uppemnost section. 

55 A process extending from the granulation and/or coating 
of said powder grains to a product discharge may be 
continuously perfonned, for example. Or, the process 
extending from the granulation and/or coating of said 
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powder grains to the product discharge may be intermit- 
tently performed while a downward movement of said 
powder grains may be interrupted, for example, until the 
completion of an upper process. An auxiliary gas other 
than said fluidized-bed forming-gas is supplied, for ex- 
ample, into one section or more of said plurality of sec- 
tions. 

[0024] An outline of the invention of the above-men- 
tioned configuration disclosed in this application will be 
briefly described below. In the present Invention, the cy- 
lindrical interior of the cylindrical main body of which a 
cylindrical direction is divided into the upper direction 
and the lower direction is partitioned into a plurality of 
sections in the upper and lower directions by the parti- 
tion means. In such plurality of sections, for example, 
the uppermost section is fomned as a section having the 
spray nozzle, and the lowermost section is formed as a 
section having the product discharge means, and the 
partition means is constituted so that a gas can pass 
therethrough. Therefore, by sucking from the upper ex- 
haust port of the main body, the fluidized-bed forming- 
gas is introduced from the gas supply port provided at 
the lower portion of the main body, into the cylinder of 
the main body. The fluidized-bed forming-gas Intro- 
duced passes downward to upward in the plurality of 
sections while passing through the partition means. 
[0025] For example, when granulating is to be per- 
fonned, the powder grains supplied into the uppermost 
section are granulated while coming to a fluidized-bed 
state by the fluidized-bed forming-gas. The granulated 
powder grains are sent to the lower section by the pow- 
der grain passing means, and the powder grain process 
appropriately needed as occasion demands, such as 
coating and drying and the like, is perfomned in the lower 
section. The product thus manufactured is finally sent 
to the production discharging section in the lowermost 
section and is discharged as a product. 
[0026] The powder grains granulated in the upper- 
mostsectlon are moved to the lowersection, againstthe 
fluidized-bed fomning-gas due to their own weights by 
using the fluidized-bed forming-gas passing downward 
to upward, for example, through the powder grain pass- 
ing means such as a powder grain passing port or the 
like opened in the partition means. Namely, the powder 
grains falling through the powder grain passing means 
by gravity due to their own weights are pneumatic clas- 
sified by the fluidized-bed forming-gas passing down- 
ward to upward. 

[0027] For this reason, unlike the configuration In 
which a pneumatic classifier is arranged by a granula- 
tion coating device, no powder grain convey mechanism 
for conveying the powder grains to the pneumatic clas- 
sifier is required, and so the device configuration can be 
made simple and the reduction in the installation area 
thereof can be also reduced at once. 
[0028] In the above-mentioned configuration of the 
present invention, since the fluidized-bed forming-gas 
passes downward to upward through the p lurality of sec- 



tions vertically partitioned, the drying of the powder 
grains coming to a wet state after the granulation can 
be performed by the fluidized-bed fomning-gas which is 
dried before the fluidized-bed granulation coating of the 

5 powder grains. More specif icaily, in the present inven- 
tion, since the fluidized-bed forming-gas is used for not 
only essential fluidized-bed granulation coating of the 
powder grains but also pneumatic classification and dry- 
ing, the device configuration can be eminently simplified 

10 in comparison with the configuration in which the fluid- 
ized-bed forming-gas is separately supplied to pneu- 
matic classification, drying and the like. 
[0029] Further, as occasion demands, an auxiliary 
gas may be separately supplied which Is difficult from 

15 the fluidized-bed forming-gas. Namely, by providing the 
auxiliary gas supply port in one section or more of the 
main body of the present invention and by supplying the 
auxiliary gas therefrom, for example, effects such as the 
above-mentioned pneumatic classification, control of 

20 the fluid state, prevention of adhesion of the powder 
grains to the wall surface, and the like can be shown. 
[0030] In particular, wet and heavy particles are in the 
upper section, and dry and light particles are in the lower 
section. Therefore, in order to keep them good fluid 

25 states at the same time, the fluid gas speed in the upper 
section must be high and the auxiliary gas is preferably 
introduced. 

[0031] The powder grain passing port serving as the 
powder grain passing means may be formed, for exam- 

30 pie, in a ring shape along the inner circumferential sur- 
face of the cylinder of the main body. Further, in such 
powder grain passing port, the opening/closing means 
constituted by a slide gate or a movable tube or the like 
may be provided. When the powder grain passing port 

35 is designed to be thus opened/closed, the powder grain 
passing port is opened at the time of completing the 
process of each section and the powder grains can be 
sent into the lower section. 

[0032] By doing so, unlike a configuration in which the 
40 powder grains can always pass through the powder 
grain passing port without providing the opening/closing 
means, the un-dried powder grains can be prevented 
from falling in the lowersection dunng the process in the 
upper section. At the time of completing the process of 
45 each section, fluidization is stopped and a product in the 
lowemiost section is first discharged, and then particles 
in the upper section thereof is dropped in the lowermost 
section. In this manner, the particles in the upper section 
are sequentially sent to the section next thereto, where- 
at) by a so-called batch continuous process can be per- 
formed. 

[0033] Further, the device of the present invention can 

be used for not on ly granu lation but also particle coating. 
In this case, similarly to the case of the above-men- 
55 tioned granulation, coating may be performed in the up- 
permost section. Additionally, after the granulation, 
coating can also be performed in the lower section of 
the same device. 
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[0034] Further, like the above-mentioned configura- 
tion, the drying section provided between the uppermost 
section and the lowermost section can be moved, by the 
drying chamber drive means, at a side of the powder 
grain passing means providing the powder grain receiv- 5 
Ing port with the partition means of the section located 
immediately on the powder grain receiving port. There- 
fore, the powder grains processed in the upper section 
are supplied to each of the plurality of drying chambers 
through such powder grain passing means. io 
[0035] Since the blowing chamber is provided under 
the drying chambers, the powder grains supplied into 
the drying chambers come to a'fluidized-bed state by 
the fluidized-bed forming-gas passing downward to up- 
ward, thereby being dried. In drying, since being fed in i5 
each drying chamber, the powder grains each come to 
a subdivided state. Therefore, the powder grains that 
are In fluidized-bed states in the respective drying cham- 
bers are sufficiently dried. 

[0036] Further, the powder grain exhaust port of each 20 
drying chamber is moved, by the drying chamber drive 
means, in a side of the powder grain passing meanspro- 
vided in the partition means between each drying cham- 
ber and the section located immediately thereunder. 
The refore, the powder grains fed into each drying cham- 25 
ber and dried therein are exhausted into the lower sec- 
tion through the powder grain exhaust port and the pow- 
der grain passing means. 

[0037] As the powder grain receiving port, for exam- 
ple, the upper portion of each drying chamber may be 30 
constituted as a port that is always open. Further, the 
powder grain exhaust port may be constituted, for ex- 
ample, by an opening provided, as an openable/closa- 
ble lid in the bottom surface side of each drying cham- 
ber, with a wire netthrough which the fluidized-bed form- 35 
ing-gas can pass. 

[0038] If the section located immediately on the drying 
chamber is the fluidized-bed granulation coating section 
and the lowermost section is the product discharging 
section, the powder grains subjected to a granulating 40 
process or a coating process or both granulating and 
coating processes in the section located immediately 
thereon are dried in a plurality of drying chambers of the 
drying section and then are discharged as a product 
from the lowermost section. 45 
[0039] Further, by employing the configuration of pro- 
viding the plurality of drying chambers, the powder 
grains supplied into the respective drying chambers stay 
In the drying chambers until the powder grain exhaust 
port of each drying chamber is positioned in the side of 50 
the powder grain passing means located immediately 
thereunder by the drying chamber drive means. Namely, 
while staying in each drying chamber, the powder grains 
supplied from the powder grain receiving port each 
come to a subdivided stat arid then to a fluidized-bed 55 
state by the fluidized-bed forming-gas passing down- 
ward to upward and are dried. Therefore, the powder 
grains are dried for a sufficient long period of time. 



[0040] In a conventional technique, when the powder 
grains are sufficiently dried in one drying chamber, it has 
been thought for only a drying process to be performed 
by a batch method while the discharge of the production 
from each drying chamber is temporarily stopped. In this 
case, however, the supply of the powder grains into 
each drying chamber, the reception of the product dis- 
charged from each drying chamber, and the like cannot 
be performed while the drying process is performed by 
the batch method, whereby the process performed be- 
fore and after the drying section for the powder grains 
cannot help being temporarily stopped. 
[0041] However, in the configuration of sequentially 
moving the plurality of drying chambers similarly to the 
above-mentioned configuration, while being supplied in- 
to one drying chamber, the powder grains are dried in 
another drying chamber and the dried powder grains are 
at one discharged from the powder grain exhaust port 
of still another drying chamber. Namely, the same drying 
process as that performed by a so-called continuous 
method can be performed. Meanwhile, the drying proc- 
ess of powder grains is perfomied by a batch method 
until the powder grains are supplied and discharged. 
More specifically, the configuration of the present inven- 
tion has both merits of the continuous method and the 
batch method simultaneously and so is capable of con- 
tinuously perfomning the reception, drying, and dis- 
charge of powder grains and, at the same time, of suf- 
ficiently drying the powder grains by a batch method. 
[0042] Therefore, by using the fluidized-bed granula- 
tion coating device and the fluidized-bed granulation 
coating method according to the present invention, the 
powder grains can be supplied from upward and the 
powder grain products granulated and dried from down- 
ward can be continuously manufactured. Thus, even 
when mass production is to be performed, scaling up 
the device is not required and no problems in quality as- 
surance or the like occur when the device is scaled up. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] 

FIG. 1 is a perspective view of a fluidized-bed gran- 
ulation coating device that is an embodiment of the 
present invention. 

FIG. 2 is a cross-sectional view of the fluidized-bed 
granulation coating device. 
FIG, 3A is a cross-sectional view showing a modi- 
fied example of a partition means. 
FIG. SB is a cross-sectional view showing a modi- 
fied example of a partition means. 
FIG. 3C is a cross-sectional view showing a modi- 
fied example of a partition means. 
FIG. 4 is a cross-sectional view showing the config- 
uration of a powder-grain moving path. 
FIG. 5 is a cross-sectional view showing a modified 
example of a granulating section. 
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FIG. 6 is a perspective view of a fluidized-bed gran- 
ulation coating device showing a configuration in 
which a rotational drying chamber is provided in a 
drying section. 

FIG. 7 is a partially exploded perspective view of a 
fluidized-bed granulation coating device provided 
with a rotational drying chamber in a drying section. 
FIG. 8 is a partial perspective view showing a mod- 
ified example of a partition wire net. 
FIG. 9A is a partial side view showing a modified 
example of a rotating mechanism of a rotational dry- 
ing chamber. 

FIG. 9B is a plan sectional view thereof. 
FIG. 1 0A is a plan explanatory diagram showing a 
configuration in which the Interior of a blowing 
chamber Is partitioned into a plurality of sections. 
FIG. 1 0B is a plan explanatory diagram showing a 
manner in which a plurality of drying chambers Is 
arranged on the blowing chamber in FIG. 10A, 
FIG. 11 is a partially exploded perspective view 
showing a modified example of a configuration in 
which the bottoms of respective drying chambers of 
the rotational drying chamber are omitted. 

(Embodiment 1) 

[0044] An embodiment of the present invention will be 
described below and in detail with reference to the draw- 
ings. FIG. 1 is a perspective view showing a fluidized- 
bed granulation coating device according to the present 
invention. FIG. 2 is a cross-sectional view of the fluid- 
ized-bed granulation coating device shown in FIG. 1 . 
[0045] A fluidized-bed granulation coating device, as 
shown in FIG. 1, comprises a main body A constituted 
by a large-diameter cylinder portion B and a small-di- 
ameter cylinder portion C, which are fomned in a 
straightly cylindrical shape. The main body A is formed 
in a substantially vertical cylindrical shape, i.e., as a 
straightly cylindrical type. The cylindrical interior of the 
main body A is sequentially partitioned and divided ver- 
tically into a plurality of sections 10, 20, 30 and 40 by 
using partition means 11 , 21 and 31 . 
[0046] The large-diameter cylinder portion B and the 
small-diameter cylinder portion C are divided by the par- 
tition means 11, and the Interior of the small-diameter 
cylinder portion C Is divided into the respective sections 
20, 30 and 40 by the partition means 21 and 31 . 
[0047] The fluidized-bed granulation coating device, 
as shown in FIG, 1 , is formed as a straight cylindrical 
type in which the sections 1 0, 20, 30 and 40 having each 
step function of a fluidized-bed granulation coating proc- 
ess are sequentially and vertically connected to one an- 
other. 

[0048] A spray nozzle 1 2 is provided in the section 1 0, 
whereby a granulating section 10a (10) having a gran- 
ulating function of the fluidized-bed granulating process 
is constituted. The granulating section 1 0a is formed in 
the large-diameter cylinder portion B. The large-diame-. 



ter cylinder portion B is constituted by a cylinder 1 3 com- 
prising: a straight cylinder portion 13a whose an upper 
end is closed; and a lower cylinder portion 1 3b whbh is 
continuously provided under the straight cylinder portion 

5 13a and is downward formed in a taper shape. In the 
side surfaces of the straight cylinder portion 1 3a and the 
lower cylinder portion 13b, the observation hatches 14a 
and 1 4b are provided, so that a granulating state can be 
checked therethrough. 

10 [0049] In an upperside surface of the straight cylinder 
portion 13a, an exhaust pipe 15 through which the inte- 
rior of the cylinder communicates with the outside is pro- 
vided as an exhaust means. As shown in FIG. 1, bug 
filters 16 are provided in the straight cylinder portion 

15 13a, and a pulse jet nozzle 17 for preventing each bug 
filter 16 from clogging is provided at the upper portion 
of each bug filter 1 6. Note that a shaking means may be 
employed as a means for preventing each bug filterfrom 
clogging. 

20 [0050] In a side of a lower opening 13c of the lower 
cylinder portion 13b corresponding to the boundary be- 
tween the large-diameter cylinder portion B and the 
small-diameter cylinder portion C, a partition wire net 
1 1 a obtained by forming a predetermined mesh wire net 

25 In a substantially conical shape is provided as the par- 
tition means 11 . A powder-grain passing means Is pro- 
vided in the partition means 11. By forming a large-di- 
ameter portion 1 1 b of the partition wire net 1 1 a to have 
a diameter smaller than the internal diameter of the low- 

30 er opening 13c, and by providing the partition wire net 
1 1 a to have the gap between the large-diameter portion 
lib and the Inner circumferential surface of the lower 
opening 13c, and by forming a ring-like slit 18a around 
the partition wire net 11a, a powder grain passing port 

35 18 may be fonned as a powder grain passing means. 
[0051] As described above, the small-diameter cylin- 
der portion G partitioned from the large-diameter cylin- 
der portion B by the partition means 11 is sequentially 
divided into a drying section 20a, a drying section (short- 

40 pass prevention section) 30a, and a product discharging 
section 40a by the partition means 21 and 31 . 
[0052] The drying section 20a (20) is fonned by asub- 
stantially straight cylindrical cylinder 22 whose an upper 
portion is partitioned immediately under the granulating 

45 section 10a through the partition means 11 and whose 
a lower portion Is partitioned from the short-pass pre- 
vention section 30a through the partition means 21 . 
[0053] Totheinteriorof the cylinder 22, a material sup- 
ply pipe 19 communicates with the outside through the 

50 sidewall of the cylinder 22. The spray nozzle 12 de- 
scribed above is provided at the tip of the material supply 
pipe 19. The spray nozzle 12 projects from the conical 
top of the above-mentioned partition wire net 11a 
formed in a substantially conical shape, into the granu- 

55 lating section 10a. 

[0054] ' A material supply hopper 19a is connected to 
the material supply pipe 1 9 on the way thereof. The pipe 
end of the material supply pipe 1 9, although not shown. 
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Is connected to, for example, a supply source of a solu- 
tion such as a binder or the like, so that the binder and 
powder grains can be spouted from the spray nozzle 1 2 
togetherwlth a pressure gas. In this case, the spray noz- 
zle 12 may be constituted as a 3-fluid nozzle. 
[0055] Like the lower cylinder portion 1 3b of the gran- 
ulating section 10a, In a lower opening of the cylinder 
22 constituting the drying section 20a, a partition wire 
net 21 a obtained by forming a predetermined mesh wire 
net In a substantially conical shape is provided as the 
partition means 21 . A large-diameter portion 21 b of the 
partition wire net 2 1 a is formed to have a diameter small- 
er than the Internal diameter of the cylinder 22 of the 
drying section 20a, and a powder grain passing port 23 
constituted as a ring-like slit 23a is provided between 
the large-diameter portion 21 b and the inner circumfer- 
ential surface of the cylinder 22. An observation hatch 
24 is provided in the side surface of the cylinder 22, 
whereby a drying state can be checked therethrough. 
[0056] The section 30, which is constituted as the dry- 
ing section 30a, Is provided under the drying section 
20a. The drying section 30a (30) is formed by a substan- 
tially straight cylindrical cylinder 32 whose an upper por- 
tion is partitioned from the drying section 20a by the par- 
tition wire net 21a and whose a lower portion is parti- 
tioned from the product discharging section 40a (40) by 
the partition means 31 . A partition wire net 31 a obtained 
by forming a predetermined mesh wire net in a substan- 
tially conical shape is provided as the partition means 
31 in the cylinder 32 of the drying section 30a. 
[0057] A large-diameter portion 31b of the partition 
wire net 31 a is fomied to have a diameter smaller than 
the intemal diameter of the cylinder 32 constituting the 
drying section 30a, and a ring-like slit 33a serving as a 
powder grain passing port 33 is provided around the 
large-diameter portion 31b in the same manner as de- 
scribed above. A gas-supply chamber 34 in accordance 
with the large-diameter portion 31b is provided under 
the partition wire net 31a, and a gas-supply pipe 35 
projects from the inside of the gas-supply chamber 34 
as a gas-supply means supplied to the cylinder 32. An 
observation hatch 36 is provided in the side surface of 
the above-mentioned cylinder 32, so that a state in the 
drying section 30a can be checked therethrough as oc- 
casion demands. 

[0058] When the drying section 30a having the above- 
mentioned configuration is provided, the powder grains 
having been sent from the drying section 20a can be 
dried again. Therefore, the powder grains which have 
not been dried sufficiently in the drying stage 20a can 
be prevented from directly going (short-passing) to the 
product discharging section 40a sen/Ing as the section 
40 connected to the lower portion of the diying section 
30. ly/Iore specifically, the drying section 30a can function 
as a short-pass prevention section. 
[0059] The functional section 40 partitioned by the 
partition wire net 31 a serving as the partition means 31 
under the drying section 30a is, as described above. 



constituted by the product discharging section 40a for 
discharging the powder grains having been dried. The 
product discharging section 40a comprises: a cylinder 
41 continuously connected to the lower opening of the 

5 cylinder 32 of the drying section 30a and formed in a 
downward tapered shape; a rotary valve 42 sending as 
• a product discharging means and communicating with 
the lower portion of the cylinder 41 ; and a product dis- 
charging pipe 43 communicating with the rotary valve 

10 42. 

[0060] In the respective sections 10, 20, 30 and 40, 
although not shown, gas-supply pipes for an auxiliary 
gas used for, e.g., pneumatic classification, drying, ad- 
hesive prevention and the like may be provided. 

15 

(Embodiment 2) 

[0061] In this embodiment, the case where the gran- 
ulation of powder grains is performed by using a.fluid- 

20 ized-bed granulation coating device having the above- 
mentioned configuration will be described below. The 
exhaust pipe 15 provided at the upper portion of the 
main body A is connected to an intake source and the 
suction thereof is made, so that a dried fluidlzed-bed 

25 forming-gas (Indicated by a solid-line arrow in FIG. 2) is 
introduce into the gas-supply chamber 34 from the gas- 
supply pipe 35. 

[0062] The fluidized-bed forming-gas fed in the gas- 
supply chamber 34 is, as shown in FIG. 2, fed Into the 

30 cylinder 32 of the drying section 30a through the mesh 
of the partition wire net 31a. The fluidized-bed fomiing- 
gas fed into the drying section 30a is also fed into the 
cylinder 22 of the drying section 20a through the slit 23a 
and the mesh of the partition wire net 21 a. The fluidized- 

35 bed forming-gas fed into the drying section 20a Is further 
fed into the granulating section 10a through the slit 1 8a 
and the mesh of the partition wire net 11 a. 
[0063] Thus, in the fluidized-bed granulation coating 
device according to the present invention, the fluidized- 

40 bed fomiing-gas passes, downward to upward, through 
the plurality of sections 30, 20 and 1 0 vertically connect- 
ed in the cylinder of the cylindrical main body A. The 
fluidized-bed forming-gas fed into the granulating sec- 
tion 1.0a is sucked through the exhaust pipe 15 and is 

45 exhausted to the outside of the device. 

[0064] While the fluidlzed-bed fonning-gas passes, 
downward to upward, through the sections 40, 30, 20 
and 1 0 as described above, material powder grains and 
a binder are supplied Into the granulating section 10a 

50 from the material supply pipe 1 9. The powder grains and 
the binder are upward spouted out from the spray nozzle 
12 Into the granulating section 10a. 
[0065] The spouted powder grains and binder come 
to a fluidized-bed state in the cylinder 13 by the above- 

55 mentioned fluidized-bed forming-gas, and the powder 
grains are bound to one another through the binder to 
granulate particles each having a predetermined 
weight. The granulated powder grains are classified by 
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a pneumatic classification nneans to reach the lower 
function section. Such pneumatic classification means, 
in the present invention, is constituted as the slit 18a 
communicating with the upper and lower sections by us- 
ing the fluidized-bed fomiing-gas. Of the granulated 
powder grains, powder grains each having weight small- 
er than a predetermined weight are flied high by the flu- 
idized-bed forming-gas to be used for granulation, and 
powder grains each having weight reaching the prede- 
temriined weightfall against the upward wind force of the 
fluidized-bed forming-gas by gravity due to their own 
weights and are classified. 

[0066] The granulated powder gralns each having the 
predetermined weight fall, as described above, against 
the fluidized-bed forming-gas and fall on, e.g., the par- 
tition wire net 11a in the granulating section 10a (in the 
drawing, powder grains each having weight reaching 
the predetermined weight are indicated by broken-line 
arrows). Since the partition wire net 11a is formed in a 
substantially conical shape, the powdergralns falling on 
the partition wire net 11a roll and fall in the peripheral 
side along conical inclined plane of the partition wire net 
11a, thereby reaching, through the slit 18a, the interior 
of the drying section 20a provided downward. 
[0067] In the drying section 20a, since the dried fluid- 
ized-bed forming-gas passes downward to upward, the 
granulated and wet powder grains are dried while falling 
againstthe dried fluidized-bedforming-gas. The powder 
grains which fall while being dried in the drying section 
20a fall on the partition wire net 21a fomied in a sub- 
stantially conical shape, and roll along the conical in- 
clined plane of the partition wire net 21a, and reach, 
through the slit 23a, the interior of the drying section 30a 
provided downward. 

[0068] Even In the drying section 30a, since the dried 

fluidized-bed forming-gas passes downward to upward, 
powder grains that are not sufficiently dried in the drying 
section 20a are sufficiently dried in the drying section 
30a. The powder grains which fall while being dried in 
the drying section 30a fall on the partition wire net 31 a 
fonned in a substantially conical shape, and roll along 
the conical inclined plane of the partition wire net 31a, 
and reach, through the slit 33a, the interior of the product 
discharging section 40a provided downward. 
[0069] The slits 1 8a, 23a and 33a that communicate 
with the upper and lowerfunctlon sections are designed 
to be openable and closable. By doing so, for example, 
if the slits are always open, falling of the powder grains 
can be continuously made from the upper section to the 
lower section. Further, if the slits are closed until the 
handling of the respective sections are completely end- 
ed and if the slits are opened when the handling is com- 
pleted, then falling of the powder grains can be intennit- 
tently made from each section to the lower section. 
[0070] The dried fluidized-bed fonnlng-gas used in 
the fluidized-bed granulation coating device of the 
'present invention passes, as described above, from the 
drying section 30a to the drying section 20a. So, the de- 



gree of dryness of such fluidized-bed forming-gas is 
higher at the time of passing through the drying section 
30a than at the time of passing through the drying sec- 
tion 20a. Therefore, it is convenient that the powder 
5 grains having not been dried sufficiently in the drying 
section 20a are sufficiently dried. 
[0071 ] More specifically, the method employed by the 
fluldlzed-bed granulation coating device of the present 
invention, namely, the method In which the dried fluld- 
10 ized-bed fonning-gas passes downward to upward and 
the powder grains are dried while being directed upward 
to downward against this and descending the drying 
sections 20a and 30a, is a good one In drying efficiency 
from the viewpoint of the degree of dryness of the used 
15 fluidized-bed fonning-gas. In addition, if necessary, the 
auxiliary gas described above may be introduced into 
the respective sections. 

[0072] The powder grains fed Into the product dis- 
charging section 40a passes through the rotary valve 
42 airtightly constituted, and are discharged from a 
product discharge pipe 43 to the outside. If the product 
discharge pipe 43 is pipe-connected to, e.g., a product 
storage tank (not shown) or the like, then the product 
can be automatically stored. 

[0073] In the drying section 30a, as described above, 
since the powdergralns having not been dried sufficient- 
ly in the drying section 20a are dried, the powder grains 
insufficiently dried are prevented from going directly to 
the product discharging section 40a. More specifically, 
the drying section 30a functions as a short-pass preven- 
tion section which prevents the powder grains insuffi- 
ciently dried from going directly into the product dis- 
charging section 40a from the drying section 20a, I.e., 
prevents a so-called short pass. 

(Embodiment 3,) 

[0074] In this embodiment, a modified example of the 
partition means will be described. The case where, as 
a partition means, the partition wire nets 11a, 21a and 
31 a obtained by making predetemriined mesh wire nets 
each fonned in a substantially conical shape are used 
has been described above. However, a partition means 
having another configuration may be used. 
[0075] For example, as shown in FIG. 3A, a partition 
wire net 50 (Indicated by a broken lines In FIG. 3A) may 
be formed such that a predetermined mesh wire net is 
formed in an inverted conical shape and a falling port 
51 in which the granulated powder grains fall is provided 
at the center thereof. Pneumatic classification using the 
fluldlzed-bed forming-gas is made at the falling port 51 . 
[0076] In the case shown in FIG. 3B, a partition wire 
net 52 (indicated by a broken lines in FIG. 38) obtained 
by making a predetermined mesh wire net formed in a 
plate shape may be constituted to have such an inclina- 
tion that the granulated powder grains roll along and fall 
on the wire net surface. By providing slits 52a and 52b 
in the end sides of the partition wire net 52, pneumatic 
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classification using a fluidized-bed fonning-gas may be 
made. In particular, in the case shown In FIG. 3B, posi- 
tions at which the slits 52a and 52b are fomied are ver- 
tically different from each other, whereby the powder 
grains are prevented from going directly to the upper 
and lower slits 52a and 52b. 

[0077] In the case shown in FIG. 3C, the partition wire 
net 11a shown in FIG, 1 and the partition wire net 50 
described in FIG. 3A are used at once. In such config- 
uration, pneumatic classification at the time of moving 
from the granulation coating stage 10a to the drying 
stage 20a is made by the fluidized-bed forming-gas at 
the slit 1 8a, similarly to the above-mentioned descrip- 
tion. 

(Embodiment 4) 

[0078] This. embodiment Is constituted such that, un- 
like the configuration shown in FIG. 1 , a powder grain 
passing port for making pneumatic classification is not 
fomied as a slit and communicates with a powder grain 
moving path 53 coupled between the functional sections 
connected vertically and pneumatic classification is 
made by a fluidized-bed fonning-gas fed into the powder 
grain moving path 53. 

[0079] As shown in FIG. 4, the large-diameter por- 
tions 1 1 b and 21 b of the partition wire nets 1 1 a and 21 a 
are respectively connected to the inner circumferential 
surfaces of the cylinders 22 and 32 without interposing 
gaps therebetween. The powder grain moving paths 53 
which are opened toward the outsides of the cylinders 
22 and 32 and which communicate with the interiors of 
the lower function stages from these openings are pro- 
vided at the connection portions between the large-di- 
ameter'portlons 11b and 21b and the cylinders 22 and 
32. A movable fin (not shown) is provided near the lower 
opening of the powder grain moving path 53 to control 
a flow rate of the fluidized-bed forming-gas fed into a 
side of the powder grain moving path 53, whereby pneu- 
matic classification may be controlled. 
■ [0080] The present invention is not limited to the 
above-mentioned embodiment and may be changed 
without departing from the gist thereof as occasion de- 
mands 

[0081] For example, the case where the spray nozzle 
12 having a 3-fluld nozzle is provided has been de- 
scribed above. As shown in FIG. 5, however, a spray 
nozzle 54 having a 2-fluld nozzle for humidification and 
the like may be provided above the spray nozzle 1 2 and 
below the bug fitter 1 6. 

[0082] The case where one drying section is parti- 
tioned into two sections that are continuous and vertical 
to each other has been described above. However, if 
the powder grains can be sufficiently dried, the drying 
section may be used as one section. In the case of em- 
ploying such configuration, by making moveable the 
partition wire net partitioning the lower product discharg- 
ing section and the drying section located thereon, the 



movable partition wire net is periodically moved, where- 
by moving gaps for the powder grains may be formed. 
In this manner, a short pass can be effectively sup- 
pressed in comparison with the case where a slit or the 
5 like constituted as a powder grain passing port is always 
opened. 

[0083] In the above description, the configuration of 
the fluidized-bed granulation coating process is shown 
in which the granulating section, the drying section, the 

10 drying section (short-pass prevention section), and the 
product discharging section are vertically provided in or- 
der of each section directed downward from the upper- 
most section. However, in addition to this, the fluidized- 
bed granulation coating process may be constituted in 

15 order of variously combined steps such as granulating 
sections (coating section and drying section), a product 
discharging section and the like, for example, in order 
of a granulating section, a drying section, a coating sec- 
tion, a drying section and a product discharging section; 

^0 in order of a granulation coatjng section, a drying section 
and a product discharging section; or in order of a first 
granulating step section, a second granulating step sec- 
tion, a drying section and a product discharging section. 
[0084] Further, In the constitution obtained by the var- 

25 iously combined steps described above, when the de- 
vice is actually operated, thefunction of a section having 
an appropriately unnecessary step function may be 
stopped depending on a product to merely pass through 
such section. 

30 [0085] In the above-mentioned description, the clas- 
sification is described as a pneumatic classification 
means that uses a fluidized-bed fonning-gas at the slit 
18a. However, If possible, another classification means 
may be used. 

35 [0086] The case where the spray nozzle is provided 
in the uppennost section has been described above. 
However, a plurality of spray nozzles may be provided 
In a plurality of sections that are vertically partitioned. In 
this configuration, for example, a material and a binder 

40 can be fed by the upper spray nozzle and be granulated, 
and a coating solution can also supplied by the lower 
spray nozzle. In the case of using a plurality of coating 
solutions, spray nozzles are preferably provided in dif- 
ferent sections corresponding to the respective coating 

45 solutions. 

(Embodiment 5) 

[0087] In this embodiment, the drying section consti- 
50 tuting the small-diameter cylinder portion 0 of the fluid- 
ized-bed granulation coating device described in the 
above-mentioned embodiments 1 to 4 is constituted to 
use a batch method and a continuous method at once. 
FIG. 6 is a perspective view of a fluidized-bed granula- 
ns tion coating device of this embodiment. FIG. 7 is an ex- 
ploded perspective view showing the configuration of a 
drying section in the fluidized-bed granulation coating 
device shown in FIG. 6. 
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[0088] A fluidized-bed granulation coating device has, 
as shown in FIG. 6, a main body D connprising a large- 
diameter cylinder portion B and a small-diameter cylin- 
der portion C, each of which is fomned in a straightly 
cylindrical shape and is formed in a substantially vertical 
cylinder, i.e., is of a straight cylinder type. The interior 
of the cylinder of the main body D rs sequentially parti- 
tioned vertically into a plurality of sections 1 00, 200 and 
300. 

[0089] The large-diameter cylinder portion B and the 

small-diameter cylinder portion C, i.e., the section 100 
constituting the large-diameter cylinder portion B and 
the section 200 corresponding to the upper section of 
the small-diameter cylinder portion C, are partitioned by 
a partition means 1 1 0 constituted as a partition wire net 
1 1 0a formed of a predetemnined mesh. 
[0090] The section 1 00 is provided with a spray nozzle 
120 therein and is constituted as a granulating section 
100a having a granulating function of a fluidized-bed 
granulating process. The granulating section 1 00a (1 00) 
is formed in the large-diameter cylinder-portion 8. The 
large-diameter cylinder portion B is constituted by a cyl- 
inder 1 30 comprising: a straight cylindrical portion 1 30a 
whose an upper end is closed; and a lower cylindrical 
portion 130b which is provided continuously under the 
straight cylindrical portion 130a and which is taped 
downward. An observation hatch 140 Is provided in the 
side surface of the straight cylinder portion 1 30a, so that 
a granulating state can be checked therethrough. An ex- 
haust pipe 1 50 communicating with the outside from the 
interior of the cylinder is provided, as an exhaust means 
of a fluidized-bed fomriing-gas, in the upper side surface 
of the straight cylinder portion 1 30a. 
[0091] Further, in the straight cylinder portion 130a, 
as shown in FIG. 6, bug filters 1 60 are provided. A pulse 
jet nozzle 170 for preventing each bug filter 160 from 
clogging is provided at the upper portion of each bug 
filter 1 60. Note that, as a means for preventing each bug 
filter 1 60 from clogging, a shaking means may be em- 
ployed. 

[0092] Additionally, a partition wire net 1 1 0a, partition- 
ing the section 100 of the large-diameter cylinder portion 
Band the section 200 ofthe small-diameter cylinder por- 
tion C having the above-mentioned configuration as 
constituted above, is formed in a plane shape by a pre- 
determined mesh wire net. In a wire net surface 110b, 
as shown in FIG. 6, a notch 180a formed in a substantial 
triangular shape is provided as a powder grain passing 
means 180. 

[0093] The partition wire net 1 1 0a is provided so that 
a bottom corresponding portion 110c of the notch 180a 
comes to the lowermost position on the inclined plane 
of the wire net surface 110b provided aslant, namely, 
comes to the joint position between the lower cylindrical 
portion 130b and the small-diameter cylinder portion C. 
The partition wire net 1 10a is also provided in the lower 
cylindrical portion 130b so that the entire wire net sur- 
face 110b is inclined. The powder grains, granulated in 



the granulating section 100a and each having a prede- 
termined weight, fall on the wire net surface 110b 
against the fluidized-bed forming-gas passing down- 
ward to upward through the partition wire net 110a, 

5 thereby rolling on the wire net surface 11 Ob to fall into a 
lower drying section 200a from the notch 180a. 
• [0094] In the cylinder of the lower cylindrical portion 
130b, a material supply pipe 190 is coupled to the out- 
side through the sidewall thereof. The spray nozzle 1 20 

10 described above is provided at the tip of the material 
supply pipe 190. The spray nozzle 120 projects, into the 
granulating section 1 00a, from the central position of the 
wire net surface 110b of the partition wire net 110a 
aslant mounted. 

15 [0095] A material supply hopper 1 90a is connected to 
the material supply pipe 190 on the way. The pipe end 
of the material supply pipe 1 90, although not shown, is 
connected to a supply source of a solution such as a 
binder or the like, so that the binder and powder grains 

20 can be spouted from the spray nozzle 1 20 together with 
a pressure gas. In this case, the spray nozzle 120 may 
be constituted as a 3-fluid nozzle. 
[0096] Further, the small-diameter cylinder portion C 
partitioned from the large-diameter cylinder portion B by 

25 the partition wire net 110a is, as described above, divid- 
ed into a drying section 200a and a product discharging 
section 300a In order from above. The drying section 
200a (200) comprises: a rotational drying chamber 210 
whose an upper portion is partitioned immediately under 

30 the granulating section 100a through the partition'wire 
net 110a; and a blowing chamber 220 provided under 
the rotational drying chamber 210. 
[0097] The rotational drying chamber 21 0 is rotatabiy 
accommodated, as shown in the exploded perspective 

35 view of FIG. 7, in a cylinder 230 connected to the lower 
cylindrical portion 1 30b constituting the granulating sec- 
tion 100a. In the case of being shown in FIG. 7, the ro- 
tational drying chamber 21 0 is constituted so that a plu- 
rality of spaces for drying are partitioned In the cylindn- 

40 cal space surrounded by a cylindrical frame 211 formed 
of a transparent material. More specifically, partition 
walls 213 are radiately provided toward the cylindrical 
frame 211 from a rotating shaft cover 212 provided at 
the central position in the cylindrical space. A plurality 

45 of drying chambers 21 4 are provided at the central po- 
sition of the rotational drying chamber 210, i.e., the ra- 
dial positions relative to the rotating shaft cover 212. 
[0098] The plurality of drying chambers 214, as 
shown in FIG. 7, are equal to one another in size, shape 

50 and the like. A powder grain receiving port of each upper 
portion of the drying chambers 214 is formed in an open 
state. In each of openings serving as granular discharge 
ports in the respective bottom surface sides of the drying 
chambers 214, a predetermined mesh partition wire net 

55 215a through which the fluidized-bed forming-gas can 
pass but the powder grains accommodated in the drying 
chambers 214 cannot pass is provided to be able to 
open and close as a partition means 21 5 partitioning the 
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lower section and each drying chamber 214. 
[0099] As an opening/closing mechanism of each par- 
tition wire net 215a, for example, the following configu- 
ration Is considered. A frame portion 21 6 which supports 
each partition wire net 21 5a is formed as a rotating shaft, 
and each partition wire net 215a provided on the frame 
portion 216 is rotated about the frame portion 216 by a' 
biasing means such as a spring or the like, whereby the 
bottom opening of each drying chamber 214 comes to 
a closed state. 

[01 00] IVIeanwhile, each electromagnet (not shown) is 
provided in a side of a frame portion 21 7 opposite to the 
frame portion 21 6 and on a contact portion 215b that is 
in contact with the frame portion 21 7 of the partition wire 
net 21 5a in a closed state thereof. By carrying an electric 
current into both electromagnets at the time of an open 
state thereof, the respective electromagnets provided 

:on the frame portion 217 and the contact portion 215b 
are repelled mutually, whereby each partition wire net 
215a is opened against the biasing force generated by 

■the spring. 

[0101] The above-mentioned opening/closing mech- 
anism is shown by way of example only and is not limited 
to the above configuration. In short, a conventional 
mechanism, which can open/close each partition wire 
net 215a without generating spark or the like which 
causes dust explosion, may be employed. 
[0102] Further, an observation hatch 231 is provided 
in the side surface of the cylinder 230 rotatably accom- 
modating the rotational drying chamber 21 0 having the 
above-mentioned configuration, so that drying states of 
the powder grains in each of the drying chambers 214 
constituting the rotational drying chamber 21 0 can be 
visually checked through the cylindrical frame 211 
formed of the transparent material. 
[0103] A blowing chamber 220 provided under the ro- 
tational drying chamber 21 0 is, as shown in FIG. 7, con- 
stituted in a space surrounded by a cylindrical frame 
221 . The blowing chamber 220 whose an upper side is 
opened is connected to the lower portion of the cylinder 
230 covering the rotational drying chamber 21 0. 
[0104] In the cylindrical frame 221 of the blowing 
chamber 220, a gas-supply pipe 222 is provided, so that 
the fiuldized-bed fonning-gas can be supplied into the 
chamber through the gas-supply pipe 222. Further, a ro- 
tating shaft cover 223 Is provided at the central position 
in the chamber. Respective partition walls 224 are radi- 
ally provided from such rotating shaft cover 223 toward 
the cylindrical frame 221 . A powder grain path 225 that 
is isolated by each partition wall 224 and into which the 
fluidized-bed fonning-gas is not supplied is provided to 
vertically penetrate the chamber. 
[0105] The upper opening of the powder grain path 
225 is provided at a position offset from the opening po- 
sition of the notch 1 80a of the partition wire net 11 Oa. In 
the case of being shown in FIG. 7, respective positions 
are set to counterclockwise arrange the installation po- 
sition of the powder grain path 225 and the forming po- 



sition of the notch 180a in this order, such that the un- 
dried powder grains do not go directly to the powder 
grain path 225 from the notch 180a. 
[0106] The upper opening of the powder grain path 

5 225 is formed to correspond to the opening shape of 
each bottom side of the plurality of drying chambers 214 
constituting the rotational drying chamber 21 0. For this 
reason, while each partition wire net 215a in the bottom 
surface sides of the drying chambers 21 4 is opened, the 

10 powder grains can be certainly dropped from the drying 
chambers 214 into the powder grain path 225. The up- 
per opening shape of such powder grain path 225 is not 
limited to the shape of the above-mentioned configura- 
tion. Such a shape as to be certainly capable of drop- 

^5 ping, into the powder grain path 225, the powder grains 
in the drying chambers 214 for a short period of time 
may be other than the shape of the above-mentioned 
configuration. 

[01 07] The lower portion in the chamber of the blow- 
20 ing chamber 220 is constituted so that it is closed except 
for the portion corresponding to the above-mentioned 
powder grain path 225 and the fluidized-bed forming- 
gas supplied into the chamber can upward pass through 
the chamber. The lower portion of the powder grain path 
25 225 is formed in an opened state and communicates 
with a cylinder 310 constituting a product discharging 
section 300a. Under the cylinder 310 are pi^ovided a ro- 
tary valve 320 communicating with the cylinder 31 0 and 
serving as a product discharge means, and a product 
30 discharge pipe 330 communicating with the rotary valve 
320. 

[0108] The fluidized-bed granulation coating device 
having the above-mentioned configuration is used as 
follows. The gas-supply pipe 222 of the blowing cham- 

55 ber 220 provided at the lower portion of the main body 
D is connected to a supply source for a fluidized-bed 
fonning-gas. The exhaust pipe 150 of the granulating 
section 1 00 provided at the upper portion thereof Is con- 
nected to a suction source and is sucked. By doing so, 

40 the dried fluidized-bed fonning-gas is introduced into the 
blowing chamber 220 from the gas-supply pipe 222. 
[0109] The fluidized-bed fonning-gas fed into the 
blowing chamber 220 upward passes through the cham- 
ber and Is introduced Into the drying section 200a. More 

45 specifically, the fluidized-bed forming-gas upward pass- 
es each Interior of the drying chambers 214, through 
each wire net 215a provided on the bottom surface of 
each drying chamber 21 4, from the lower portion of the 
rotational drying chamber 210 rotating in the cylinder 

50 230. The fluidized-bed fomriing-gas passing downward 
to upward through the respective drying chambers 214 
is introduced into the granulating section 100a provided 
on the drying section 200a. The fluidized-bed fomntng- 
gas introduced into the granulating section 100a is 

55 sucked through the exhaust pipe 1 50 and is exhausted 
to the outside. Thus, the fluidized-bed fomriing-gas pass 
downward to upward the plurality of sections 200 and 
100 partitioning the interior of the cylinder of the main 
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body D into an upper and lower portions. 
[0110] Further, while the fluidized-bed forming-gas 
passes downward to upward the drying section 200a 
(200) and the granulating section 100a (100), material 
powder grains and a binder are supplied into the gran- 5 
ulating section 100a through the material supply pipe 
190. The powder grains and the binder are upward 
spouted from the spray nozzle 120 into the granulating 
section 100a. 

[01 1 1 ] The spouted powder grains and binder come io 
to a fluidized-bed state in the cylinder 130 by the fluid- 
ized-bed forming-gas. The powder grains are bound to 
one another through the binder, whereby particles each 
having a predetermined weight are granulated. The 
granulated powder grains are pneumatic classified by ^5 
the fluidized-bed forming-gas. More specifically, powder 
grains each having a weight smaller than the predeter- 
mined weight are filed high by the fluidized-bed forming- 
gas and is used for granulation, and powder grains each 
having a weight reaching the predetermined weight fall 
against the upward wind force of the fluidized-bed form- 
ing-gas by gravity due to their own weights and are clas- 
sified. 

[01 1 2] The granulated powder grains each having the 

predetennined weight fall against the fluidized-bed 25 
forming-gas as described above, and fall, e.g., on the 
partition wire net 110a in the granulating section 100a. 
The wire net surface 1 1 0b of the partition wire net 1 1 0a 
is aslant provided, so that the powder grains falling on 
the partition wire net 1 1 0a roll along and fall on the wire 30 
net surface 110b of the partition wire net 110a and are 
sent from the notch 180a, into the drying chambers 214 
of the rotational drying chamber 210 rotatably provided 
in the drying section 200a. 

[0113] The plurality of drying chambers 214 of the ro- 35 
tatlona! drying chamber 210 are rotated together with 
the rotating shaft cover 212 which rotated by a rotating 
shaft (not shown) rotatably constituted by a motor (not 
shown) serving as a drying chamber drive means. For 
example, the motor may be provided below or under the 40 
blowing chamber 220, and the rotating shaft rotatably 
constituted by such motor may be transmitted through 
the rotating shaft cover 223 in the blowing chamber 220 
and the rotating shaft cover 212 of the rotational drying 
chamber 210, so that the rotating shaft cover 212 can 45 
be rotated by the rotation of the rotating shaft. As the 
motor, a motor subjected to stepping control may be 
used, the. stepping control motor repeating stop for a 
predetermined period of time when being rotated up to 
a predetermined rotational angle, and then rotation up so 
to the predetermined rotational angle again. 
[0114] Next, supply of the powder grains from the 
granulating section 100a to the drying section 214, dry- 
ing of the powder grains in the drying chambers 214, 
and discharge of the dried powder grains from the drying 55 
chambers 214 to the product discharging section 300a 
will be described. For descriptive convenience, the plu- 
rality of drying chambers 214, as shown in FIG. 7. may 



be referred to as reference numerals 214a, 214b, 21 4c, 
214d, 214e. 214f, 21 4g and 214h. 
[0115] The drying chamber 21 4a (214) of the rotation- 
al drying chamber 210 is stopped so that the upper 
opening thereof is positioned at the place located imme- 
diately under or below the notch 180a of the partition 
wire net 110a (this position may be simply called a pow- 
der grain supply position hereinafter). Under this situa- 
tion, the powder grains, which are granulated in the 
granulating section 100a to come to a granulating state 
and to each have a predetermined weight, fail on the 
partition wire net 1 1 0a against the upward wind force of 
the fluidized-bed fomning-gas. The falling powder grains 
roll on the wire net surface 11 Ob and fall from the notch 
180a into the drying chamber 214a located immediately 
under the notch 180a, i.e., stopped at the powder grains 
supply position. 

[0116] After stopping for a predetermined period of 
time, the rotational drying chamber 210 rotates by one 
step, whereby the drying chamber 214a rotates up to a 
position where the drying chamber 21 4b adjacent there- 
to along the rotational direction has been stopped. Since 
the rotational drying chamber 210 rotates by one step 
as described above, the other drying chambers 214b, 
214c, 21 4d, 21 4e, 21 4f, 21 4g and 21 4h rotate up to re- 
spective adjacent positions as a matter of course. 
[0117] Since the drying chamber 214a Into which the 
un-dried powder grains are supplied rotates by one step 
as described above, the drying chamber 21 4h (214) 
bacl<ward adjacent to the drying chamber 214a is posi- 
tioned immediately under the notch 1 80a of the partition 
wire net 110a, i.e., at the powder grain supply position 
and is stopped for a predetennined period of time. While 
the drying chamber 21 4h is stopping, the un-dried pow- 
der grains granulated in the granulating section 100a 
and each having a predetermined weight are supplied 
into the drying chamber 21 4h. 
[0118] In the meantime, while the powder grains are 
supplied into the drying chamber 214h in the above 
manner, the drying chamber 214a accommodating the 
un-dried powder grains is stopped at a position offset 
from the powder grain supply position. In the drying 
chamber 214a, the un-dried powder grains come to a 
fluidized-bed state due to the fluidized-bed fomiing-gas 
passing downward to upward through the partition wire 
net 21 5a of the bottom surface thereof, and then are 
dried. 

[0119] After the drying chamber 21 4h is stopped for 
the predetermined period of time, the rotational drying 
chamber 21 0 rotates by one step again and the drying 
chamber 21 4g is stopped at the powder grain supply po- 
sition. The un-dried powder grains granulated in the 
granulating section 1 00a and each having the predeter- 
mined weight are pneumatic classified against the fluid- 
ized-bed fonnlng-gas and are supplied into the drying 
chamber 21 4g. Meanwhile, the drying chambers 214a 
and 21 4h accommodating the powder grains are re- 
spectively stopped at positions offset from the notch 
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180a, and the un-dried powder grains are dried In the 
respective chambers by-the fluidized-bed forming-gas 
passing downward to upward through the chambers. 
[0120] In the same manner as described above, the 
remaining drying chambers 21 4f (214), 214e (214), 
214d (214), 214c (214) and 214b (214) sequentially ro- 
tate step by step and are stopped at the powder grain 
supply position for the predetermined period of time, and 
the un-dried powder grain granulated in the granulating 
section 100a are supplied into the chambers. Until the 
drying chamber 21 4b comes at the powder grain supply 
position, the rotation and stop of the drying chambers 
214a, 21 4h, 21 4g, 21 4f, 21 4e, 21 4d and 214c are re- 
peated step by step. During this repetition, the powder 
grains are progressively dried In the chambers by the 
fluidized-bed forming-gas passing downward to upward 
through the chambers. In this manner, the rotational dry- 
ing chamber 21 0 having the plurality of drying chambers 
214 rotates and takes a round. 

[0121] When the rotational drying chamber 210 ro- 
tates step by step and the drying chamber 21 4b located 
at the position forward adjacent to the drying chamber 
214a comes to the powder grain supply position, the dry- 
ing chamber 214a located at the position backward ad- 
jacent to the drying chamber 21 4b is stopped at the po- 
sition located immediately on the powder grain path 225 
provided in the blowing chamber 220 (this position may 
be simply referred to as a powder grain discharge posi- 
tion hereinafter); 

[0122] Under such situation, while the powder grains 
are supplied into the drying chamber 214b in the same 
manner as described above, the partition wire net 215a 
provided in the bottom surface thereof is opened in the 
drying chamber 214a and the dried powder grains ac- 
commodated In the drying chamber 214a are dis- 
charged into the powder grain path 225 at a breath. 
Since the discharge of the powder grains is forced to 
open the lower portion of the drying chamber 214a and 
is made at a breath by gravity, this discharge is complet- 
ed for a very short period of time. After the discharge, 
the partition wire net 21 5a is retumed to a closed state. 
[0123] For example, if the closing/opening mecha- 
nism of the partition wire net 215a has the above-men- 
tioned configuration, when an electric current is carried 
at the opening of the partition wire net 21 5a, the partition 
wire net 215a is rotated about the frame portion 216 
against the biasing force because of the repulsive force 
created between the electromagnets provided In both of 
the frame portion 217 and the contact portion 215b, 
thereby being opened. Afterthe discharge of the powder 
grains is completed, when carrying the electric cun-ent 
is stopped, the repulsive force between the electromag- 
nets Is dissolved and the partition wire net 21 5a is rotat- 
ed about the frame portion 216 by the biasing force of 
the spring, thereby coming to a closed state. 
[0124] Thus, each time the rotational drying chamber 
210 repeats rotation and stop step by step, the un-dried 
powder grains granulated In the granulating section 



100a are supplied into the drying chambers 214 each 
stopped at the powder grain supply position. The suffi- 
ciently dried powder grains are discharged from the dry- 
ing chambers 214 each stopped at the powder grain dis- 
5 charge position, into the powder grain path 225. In ad- 
dition to this, in the drying chambers 214 each located 
in the halfway range from the powder grain supply po- 
sition to the powder grain discharge position, the un- 
drled powder grains in the chambers are dried in a flu- 
10 idized-bed state by the fluidized-bed forming-gas. 
[01 25] More specifically, In the rotational drying cham- 
ber 210 having the above-mentioned configuration, sup- 
ply of the un-dried powder grains into the drying cham- 
bers 214, drying of the supplied and un-dried powder 
15 grains in the drying chambers 21 4, and discharge of the 
dried powder grains from the drying chambers 214 are 
made by a batch method in any of the plurality of drying 
chambers 214 rotated step by step and, at the same 
time, are continuously made. 

20 [0126] The dried powder grains discharged into the 
powder grain path 225 are directly supplied into the 
product discharging section 300a through the cylinder 
31 0 communicating with the powder grain path 225, and 
are discharged from the product discharge pipe 330 to 

25 the outside through the rotary valve 320 which is air- 
tightly constituted. If the product discharge pipe 330 is 
pipe-connected to, e.g., a product storage tank (not 
shown) or the like, then storage of products can be au- 
tomatically made. 

30 [0127] In this embodiment, as the configuration of the 
drying section 200a, the rotational drying chamber 210 
having the plurality of drying chambers 214 is provided, 
and so the powder grains are sufficiently dried while 
each drying chamber 214 circulates from the powder 

35 grain supply position to the powder grain discharge po- 
sition. Further, since the plurality of drying chambers 
214 are provided, in comparison with the case of drying 
lots of un-dried powder grains in one large drying cham- 
ber, the powder grains are subdivided in the drying 

40 chambers 214, thereby being dispersed. Therefore, 
amounts handled In each drying chambers 214 can be 
suppressed small, and so the sufficient drying can be 
made by a batch method and continuously made at the 
same time, 

45 [0128] In Embodiment 5, the description has been 
made of the case where the notch 180a having a sub- 
stantially rectangular shape is formed as the powder 
grain passing means 180 on the partition wire net 110a 
aslant provided in the lower cylindrical portion 130b. 

50 However, as shown in FIG. 8, the notch may be fonned 
in the side in which the net surface 1 1 0b of the partition 
wire net 110a is in contact with the connection position 
of the large-diameter cylinder portion B and the small- 
diameter cylinder portion and is fonned like a slit having 

55 such a size that the powder grains can fall. 

[0129] Further, the case where the rotational drying 
chamber 21 0 is axially and rotatably provided In the cyl- 
inder 230 has been described. However, as shown In 
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FIG. 9A, another rotating mechanism using rotation oth- 
er than the axial rotation may be employed. For exam- 
ple, the rotational drying chamber 210 may be rotatably 
provided between the lower cylindrical portion 1 30b and 
the blowing chamber 220, without providing the cylinder 5 
230. Under this situation, a rotational body 240 is 
brought into contact with the side surface of the cylindri- 
cal frame 21 1 constituting the rotational drying chamber 
210 through abutment or engagement of gears or the 
like and the rotational body 240 may be rotated, , where- io 
by the rotational drying chamber 210 may be rotated. 
The rotational body 240 is subjectto step rotation control 
by a motor or the like. 

[0130] The cylindrical frame 211 formed of a material 
such as metal or the like, and observation hatches 21 8 ^5 
may be tomried in the drying chambers 214, respective- 
ly. In such configuration, as shown in FIG. 9B, a space 
for a rotating shaft passing through the center in the 
chamber of the rotational drying chamber 210 is unnec- 
essary, and so a space for each drying chamber 214 
can be made large. 

[0131] Moreover, the configuration in which the notch 
1 80a of the partition wire net 1 1 0a is always opened has 
been described above. However, an openable/closable 
lid may be provided. By employing such configuration, 25 
the supply of powder grains Into the drying chambers 
214 can be made only in the state In which each drying 
chamber 21 4 is stopped at the powder grain supply po- 
sition. 

[0132] In the configuration in which the notch 1 80a is 30 
always opened, the powder grains are supplied while 
the drying chambers 21 4 rotate. For example, when the 
boundary between two adjacent drying chambers 214 
Is close to the range of the notch 180a, the powder 
grains are supplied into both drying chambers 214. In 35 
the case where an amount of powder grains passing 
through the notch 1 80a, a rotating speed and a stop time 
of each drying chamber 214, and the like are controlled 
to be almost constant, even in this supply state, there 
arises no problem of causing the qualitative difference 
in a final drying state. 

[01 33] However, if an openable/closable lid is provid- 
ed, for example in the configuration shown In FIG. 7, 
only four drying chambers 214a, 214c, 214e and 214g 
of the plurality of drying chambers 214 can be also used 45 
altemately. By keeping each lid in a closed state, the 
powder grains cannot be supplied into the drying cham- 
bers 214b, 21 4d, 21 4f and 21 4h. 
[0134] The drying chambers 21 4 of the rotational dry- 
ing chamber 210 may be used, as described above, 50 
such that the number of drying chambers 214 used is 
appropriately selected depending on a manufacturing 
condition. When powder grains to be easily dried are 
used, such powder grains can be also coped with by 
reducing the number of used drying chambers without 55 
Increasing the rotational speed of each drying chamber 
For this reason, the powder grains can be simply coped 
with by controlling a rotational angle step by step, with- 



out providing a gearshift mechanism for the rotational 

mechanism. 

[0135] The number of drying chambers 21 4.constitut- 
ing the rotational drying chamber 210, as shown in 
FIGS. 7 and 9, is not limited to eight or six, and a plurality 
of drying chambers 214 including at least three may be 
provided. 

[0136] Further, the blowing chamber 220 in FIGS. 6 
and 7 shows the case where the space except for the 
powder grain path 225 is constituted as one chamber. 
However, as shown in FIG. 10A, in the chamber 220, 
gas-supply pipes 226a, 226b and 226c may be provided 
such that the interior of the chamber except for the pow- 
der grain path 225 is partitioned into a plurality of sec- 
tions X, Y and Z and the flow rates of the fluldized-bed 
forming-gases in the respective sections X, Y and Z are 
different from one another. The flow rates of the fluid- 
ized-bed forming-gases may be controlled, for example, 
so as to lessen in order of the gas-supply pipe 22.6a > 
the gas-supply pipe 226b > the gas-supply pipe 226c. 
[01 37] FIG. 1 0B shows the state in which the respec- 
tive drying chambers 214a to 21 4h of the rotational dry- 
ing chamber 21 0 overiap with the blowing chamber 220 
having the above-mentioned configuration. While the 
drying chamber 214a is stopped at the powder grain 
supply position, the drying chambers 214a, 214b and 
214c are stopped on the section X of the blowing cham- 
ber 220 and the f luidized-bed f omn ing-gas supplied from 
the gas-supply pipe 226a passes upward through the 
respective drying chambers 214a, 214b and 214c. 
[0138] In the drying chamber 214a, the wet powder 
grains granulated in the granulating section 100a are 
supplied into the chamber, against the f luidized-bed 
forming-gas passing upward. In the drying chamber 
214b, the un-dried powder grains supplied on the pre- 
vious stage are subjected to a drying process by the f lu- 
idized-bed forming-gas . In the drying chamber 21 4c, the 
powder grains somewhat dried on the stage of the dry- 
ing chamber 21 4b are further subjected to a drying proc- 
ess. In the drying chambers 214a, 214b and 214c, the 
powder grains are relatively heavy in weight because 
they reach no sufficiently dried state, and so the fluid- 
ized-bed state thereof can be ensured by supplying the 
fluidlzed-bed fomiing-gas at a high flow rate. 
[0139] The drying chambers 21 4d and 21 4e are 
stopped on the section Y of the blowing chamber 220. 
and a drying process of the powder grains that have not 
been sufficiently dried is perfomied by the f luidized-bed 
fomiing-gas supplied from the gas-supply pipe 226b. 
The flow rate of the fluldized-bed fonning-gas from the 
gas-supply pipe 226b is made lower than that of the flu- 
ldized-bed forming-gas from the gas-supply pipe 226a, 
thereby being capable of keeping proper the fluidlzed- 
bed state of dried powder grains smaller in weight than 
the powder grains accommodated in the drying cham- 
bers 214a, 214b and 214c. 

[0140] The drying chambers 21 4f and 21 4g are 
stopped on the section Z of the blowing chamber 220. 
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and a sufficient drying process of the powder grains Is 
performed by the fluidlzed-bed forming-gas supplied 
from the gas-supply pipe 226c. The flow rate of the flu- 
idlzed-bed fonnlng-gas from the gas-supply pipe 226c 
is made much smaller than that of the fluidlzed-bed 
forming-gas from the gas-supply pipe 226b, thereby be- 
ing capable of keeping further proper the fluldized-bed 
state of the dried powder grains far smaller in weight 
than the powder grains accommodated in the drying 
chambers 21 4d and 214e. 

[0141] In the above-mentioned description, the interi- 
or of the blowing chamber 220 is divided into the three 
sections X, Y and Z, but may be divided Into two sections 
ormore. In addition, even though the number of sections 
thereof is the same, the number of drying chambers to 
be provided in the same section may be changed. More 
specifically, the number of sections and the number of 
drying chambers to be provided In each section need 
not be limited to the configuration shown in FIG. 1 0 and 
may be appropriately set as occasion demands. 
[0142] The .above-mentioned description shows the 
configuration in which the openable/closable partition 
wire net 21 5a Is provided in the bottom surface opening 
of each drying chamber 214 of the rotational drying 
chamber 210. However, as shown In FIG. 11, it Is also 
possible to employ such a configuration that the partition 
wire net 215a is not provided In each drying chamber 
214. FIG. 11 shows both conflgurative parts of the rota- 
tional drying chamber 210 of the drying section 200a 
and the product discharge section 300a in the exploded 
perspective view shown in FIG. 7. 
[0143] In the configuration shown in FIG. 1 1 , because 
of the accommodation of the rotational drying chamber 
21 0 In the cyllnder230, and the like, the rotational drying 
chamber 21 0 has the same configuration as that shown 
in FIG. 7 except the fact that the partition wire net 215a 
is not provided on each bottom opening side of the dry- 
ing chambers 214 constituting the rotational drying 
chamber 210. As shown In FIG. 11, a partition wire net 
227 is provided on the upper opening of the blowing 
chamber 220, and a notch 228 is provided in the partition 
wire net 227 in accordance with the powder grain path 



[0144] The rotational drying chamber 210 constituted 
by the plurality of drying chambers 214 each formed In 
a bottomless shape Is rotatably provided on the partition 
wire net 227 having such configuration. By rotating the 
drying chambers 214, the powder grains fall into the 
powder grain path 225, from the Interior of the drying 
chamber 214 having come to the upper portion of the 
notch 228. Therefore, it Is possible to make simpler such 
configuration without providing the openable/closable 
partition wire net 215a in the bottom opening of each 
drying chamber 214. However, this configuration is ap- 
plied to the granulation of powder grains each having 
sufficiently large a particle size for the powder grains not 
to get caught in the gap(s) between the moving partition 
wall 21 3 and the partition wire net 227 when the drying 



chamber 214 is rotated. 

[01 45] The flu idized-bed granulation coating device of 
the present invention has the configuration in which the 
respective sections are arranged vertically. So, the 
5 movement of the respective powder grains between the 
respective sections is made by falling by gravity due to 
their own weights, thereby being capable of doing with- 
out providing a convey mechanism for powder grains in 
comparison with the case of horizontally arranging the 
10 respective sections, and of achieving a reduction in an 
area for installing the device. The simpler configuration 
of the device can also be achieved. 
[0146] In the fluidized-bed granulation coating device 
of the present invention, the fluidized-bed fonning-gas 
^5 can be also used for granulation of the powder grains, 
drying of the granulated powder grains, and pneumatic 
classification, respectively. Therefore, the configuration 
of the device can be made simpler in comparison with 
the case of supplying respective exclusive gases. 
20 [0147] The fluidized-bed granulation coating device of 
the present invention can have the configuration in 
which the spray nozzle is provided in the upper section 
such as the uppemiost section or the like. Therefore, 
since the fluldized-bed forming-gas supplied downward 
25 to upward becomes a state containing proper humidity 
in the area where the fluidlzed-bed forming-gas reaches 
the granulation coating stage, the supply of the prefer- 
able flu idized-bed forming-gas can be achieved in gran- 
ulating the dried powder grains and so the fluidized-bed 
30 granulation coating can be perfomfied more efficiently. 
[0148] By using the fluidized-bed granulation coating 
device and the fluidized-bed granulation coatlngmethod 
according to the present invention, since expansion of 
production scale can be achieved by using a single de- 
35 vice., priaducts having the same quality can be obtained 
regardless of a production scale. Scaling up the device 
is unnecessary on respective stages of study, trial man- 
ufacture and production, and so it Is possible to do with 
hardly changing operation conditions and the like and 
40 to facilitate a shift from study to trial manufacture and a 
shift from trial manufacture to actual production. 
[0149] In the present Invention, since the rotational 
drying chamber having a plurality of drying chambers is 
provided In the drying section, the powder grains are 
45 sufficiently dried during the circulation from the powder 
grain supply position to the powder grain discharge po- 
sition. Further, by providing the plurality of drying cham- 
bers, in comparison with the case of being dried in one 
large drying chamber, the amount of powder grains han- 
50 died in each drying chamber is dispersed, thereby less- 
ening. Therefore, the powder grains can be easily and 
sufficiently dried. 

[0150] In the present invention, since the drying proc- 
ess in each drying chamber is performed by a so-called 
55 batch method and each drying chamber rotates, a so- 
called semi-continuous drying process can be constitut- 
ed in which the handling of the batch method in each 
drying chamber is continuously made. Therefore, in 
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wherein a drying section {20a) is provided be- 
tween XUe uppermost section and tlie lowennost 
section of the plurality of sections, and . 

said drying section (20a) comprises: a plural- 

5 ity of dry chambers (214) provided with powder 
grain receiving ports and powder grain discharge 
ports, and passing the fluidized-bed forming-gas in 
the lower to upper direction; 

a drying chamber drive means for moving said 

10 powder grain receiving ports of said plurality of dry- 
ing chambers (214), in a side of said powder grain 
passing means provided in the partition means par- 
titioning said drying chambers from the sections lo- 
cated immediately thereon, and for moving said 

15 powder grain discharge ports of the plurality of dry- 
ing chambers (214), in a side of said powder grain 
passing means provided in the partition means par- 
titioning said drying chambers from the sections lo- 
cated immediately thereunder; and 

20 a blowing chamber (220) provided under said 

drying chambers and supplying said fluidized-bed 
forming-gas into said drying chambers in the lower 
to upper direction. 

25 7. The fluidized-bed granulation coating device ac- 
cording to claim 6, wherein said plurality of drying 
chambers (214) are provided at radial positions rel- 
ative to a rotating shaft rotated by said drying cham- 
ber drive means. 

30 

8. The fluidized-bed granulation coating device ac- 
cording to claim 6 or 7. wherein the interior of said 
blowing chamber (220) is partitioned into a plurality 
of spaces, and fluidized-bed forming-gases having 
35 different flow rates are supplied into said respective 
spaces. 



comparison with the case where only either of a batch 
process or a continuous process is performed, one proc- 
ess having the merits of both processes at once can be 
achieved. 



Claims 

1 . A fluidized-bed granulation coating device compris- 
ing: 

a cylindrical body (A) provided with an exhaust 
port (1 5) in an upper direction and a gas supply 
port (35) in a lower direction, a cylinder direc- 
tion thereof being divided into the upper and 
lower directions; 

a partition means (11,21,31) partitioning a cy- 
lindrical Interior of said body (A) into a plurality 
of sections (1 0,20,30,40) in the upper and lower 
directions and passing a fluidized-bed forming- 
gas flowing from said gas supply port (35) to 
said exhaust port (15); and 
a powder grain passing means (18) in which 
powder grains fall by gravity to pass between 
the sections in the upper to lower direction, 

wherein a spray nozzle (12) is provided in one 
section or more of said plurality of sections, 
(10,20,30,40) and a product discharge means 
(41 .42,43) is provided in a lower section of said plu- 
rality of sections. 

2. The fluidized-bed granulation coating device ac- 
cording to claim 1 , wherein said spray nozzle (12) 
Is provided in the uppemnost section, and said prod- 
uct discharge means (41,42,43) is provided in the 
lowermost section. 

3. The fluidized-bed granulation coating device ac- 
. cording to claim 1 or 2, wherein, as said powder 
grain passing means, a powder grain passing port 
(1 8) opened in said partition means (1 1 ) is provided. 

4. The fluidized-bed granulation coating device ac- 
cording to claim 3, wherein an opening-closing 
means Is provided In said powder grain passing port 
(18). 

5. The fluidized-bed granulation coating device ac- 
cording to any one of claims 1 to 4, wherein, in said 
one section or more of said plurality of sections 
(1 0,20,30,40) an auxiliary gas supply port for sup- 
plying an auxiliary gas other than saidfluldized-bed 
forming-gas into the one section or more is provid- 
ed. 

6. The fluidized-bed granulation coating device ac- 
cording to any one of claims 1 to 5, 



9. The fluidized-bed granulation coating device ac- 
cording to any one of claims 6 to 8, wherein the pow- 

40 der grain discharge ports (225) of said drying cham- 
bers (214) pass through the interior of said blowing 
chamber (220) and communicate witli said product 
discharging section (40a) through a powder grain 
passing path (225) into which said fluldlzed-bed 

45 forming-gas Is not supplied. 

10. A fluidized-bed granulation coating method com- 
prising the steps of: 

partitioning upward to downward, into sections, 
a powder grain processing step of handling 
powder grains In a fluidized-bed state; 
pneumatic classifying, against a fluidized-bed 
forming gas, the powder grains having been 
handled In one Immediately upper section of 
the sections adjacent to one another to move 
to one lower section thereof; and 
thereby perfonning granulation and/or coating 
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and drying of said powder grains while said 
powdergrains pass upward to downward. 

11. The fluidized-bed granulation coating method ac- 
cording to claim 1 0, wherein, by using the fluidized- 5 
bed granulation coating device according to any 
one of claims 1 to 9, granulation and/or coating are 
perfonned in the uppennost section of the plurality 

of sections of said f luldized-bed granulation coating 
device. io 

12. The fluidized-bed granulation coating method ac- 
cording to claim 1 0 or 11 , wherein the powder grains 
subjected to a granulating process and/or a coating 
process are dried In one section or more other than is 
said uppermost section. 

13. The fluidlzed-bed granulation coating method ac- 
cording to any one of claims 10 to 12, wherein the 
coating is performed in any one of the sections other 
than said uppermost section. 

14. The fluidized-bed granulation coating method ac- 
cording to any one of claims 10 to 13, wherein a 
process extending from the granulation and/orcoat- 25 
ing of said powder grains to a product discharge is 
continuously perfonned. 

15. The fluidized-bed granulation coating method ac- 
cording to any one of claims 10 to 14, wherein the 
process extending from the granulation and/or coat- 
ing of said powder grains to the product discharge 
is intermittently perfonned while a downward move- 
ment of said powder grains is Interrupted until the 
completion of an upper process. 

16. The fluidized-bed granulation coating method ac- 
cording to any one of claims 10 to 15, wherein an 
auxiliary gas other than said fluidized-bed forming- 
gas is supplied into one section or more of said plu- 40 
rality of sections. 
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Fig. 4 
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Fig. 5 
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Fig. 6 
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Fig. 8 
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